was supposed to add to the definition of fatigue in this specific population. The purpose of our study was to qualitatively investigate the meaning of fatigue from a patient perspective as was mentioned in the last paragraph of the introduction (line 105, page 2). Also for screening, diagnostics and improvement of treatment with regard to fatigue, it is important to know the triggers and the impact of fatigue in people with visual impairment. As mentioned in the introduction section, fatigue is a multidimensional construct which probably has different core meanings for different conditions and diseases. We felt we could not entirely built on definitions or models that were developed in other chronic diseases, yet we used some known constructs related to fatigue as a starting point for our semi-structured interviews. See also our other responses to comments below about biological assessment, follow-up by a medical practitioner and interview questions.
Page 1 Line 55 what percentage of people with vision impairment experience fatigue?
Bruijning et al. [1] evaluated rehabilitation needs of visually impaired adults at baseline, and after 4 and 12 months of rehabilitation. At baseline, fatigue was placed on rank 4 of goals with the highest priority. Fatigue remained an important and difficult goal after 4 and 12 months of rehabilitation. The prevalence of fatigue was not addressed in this study, and to the best of our knowledge, this has not been studied (inter)nationally for people with visual impairment. In a follow-up study, we will address prevalence estimates and compare this to data from a general population. For now, we slightly altered some lines in the introduction section (line 72, page 1):
To the best of our knowledge, there seem to be no studies available which address the prevalence or determinants of fatigue in visually impaired persons. Previous research on fatigue in visually impaired patients is often limited to patient populations in which fatigue or feelings of exhaustion is a known symptom.
3. Page 1 Line 56 "no evidence-based treatment options are available" -what about CBT and GET (graded exercise treatment) for fatigue. There is much research examining the CBT treatment of fatigue in conjunction with comorbid chronic disease (e.g., cancer). CBT also treats fatigue in depression, anxiety, and chronic fatigue.
We thank Dr Sturrock for this remark, and agree that CBT can be a potential treatment option for reducing fatigue in visually impaired people. Dutch low vision multidisciplinary rehabilitation centres (MRC) offer CBT for the treatment of depression and anxiety, coping problems and the acceptance of the disease [2] . However, specified CBT interventions for fatigue are not available in Dutch low vision MRCs, and the effect of these programs have not yet been studied specifically for the visually impaired population. A general CBT programme could treat fatigue in visually impaired patients, but we believe that incorporating population specific elements based on determinants and understanding of fatigue in people with low vision may potentially lead to more effective treatment outcomes. This strategy was also used in a former stepped-care treatment which we adapted to visually impaired older adults with depression and anxiety symptoms [2] . We slightly changed our text into (see Introduction section, line 70, page 1):
However, low vision professionals are at a loss how to deal effectively with fatigue because currently no evidence-based treatment options are available for the visually impaired population. Cognitive behavioural therapy has proven to be an effective treatment option for fatigue in patients with cancer, chronic fatigue syndrome, and Q fever fatigue syndrome but has not been evaluated in patients with visual impairment.
In addition, we added a small section about the potential of exercise therapy to the discussion (line 336, page 9) Future research is needed to evaluate the effect of fatigue interventions in the visually impaired population. For example, physical exercise therapy, such as aerobic walking or cycling, has been proven to be successful in reducing fatigue and improving well-being for patients with cancer, multiple sclerosis and chronic fatigue syndrome.
4. Page 2 Line 16 Unsure why chronic fatigue syndrome was excluded. The people you are assessing are severely fatigued and likely meet the criteria for chronic fatigue, yet this has not yet been identified by a medical practitioner as yet. Did you refer the patients on for further assessment for chronic fatigue? If not, why? Also, biological causes for fatigue were not examined in this study (e.g., low iron levels), therefore you cannot conclude that fatigue is due to vision impairment in this sample.
The aim of our study was to gain more insight into the aetiology of fatigue described by patients with visual impairment and fatigue. We excluded people diagnosed with chronic fatigue syndrome (CFS), but we did not exclude persons with chronic fatigue. Fatigue in CFS is by definition medically unexplained and may not be related to a somatic cause. We believe that (chronic) fatigue in visually impaired patients will always be a direct or indirect result of vision loss and a diagnosis of CFS as a medically unexplained phenomenon will in practice be hard to verify if a patient has irreversible vision loss as well. This line of reasoning leads to an exclusion criterion that will possibly never apply. In our study we did not encounter persons with visual impairment and CFS, which may be a logical finding. This is also in line with our results, fatigue was partly described by our participants to be caused by the consequences of vision loss. During the study, the lives of our participants evolved around dealing with fatigue by making use of care offered by rehabilitation services for the visually impaired. We were particularly interested in the way patients cope with fatigue, because these results can give insight into whether interventions are needed, and which focus they should have. This might be different for other patient groups because of the population specific determinants of fatigue. Therefore, we excluded for cancer, multiple sclerosis, psychiatric illness and chronic fatigue syndrome. We agree with the reviewer that we"re not entirely sure that there may have been other e.g. biological explanations for fatigue: we did not investigate any biomarkers. Being a qualitative study, this was not the purpose of our study. We do agree that biological causes could also contribute to fatigue, and our results indicate that depression and other comorbidity also played a role according to some participants. On the other hand, we were primarily interested in what people with visual impairment thought what could be an explanation, what the impact was on their lives, which symptoms they felt were most prominent and how they dealt with it or how they found solutions to live with fatigue. The most commonly mentioned causes of fatigue were related to the consequences of vision loss (high cognitive load, difficulties with light, high effort for visual perception). Therefore, we still believe that the visual impairment itself could be a huge factor in explaining the symptoms of fatigue in these patients. Moreover, we believe it was not our role as interviewer or researcher to suggest any other underlying biological explanation (e.g. low iron levels) or disease (e.g. cancer, psychiatric illness) or to take the role of a care provider. Since the participants were already within the scope of a care institute, i.e. a low vision rehabilitation service, no one was referred elsewhere. We added the following sentence to the discussion (line 349, page 9): Second, participants from the present study were not examined for biological causes that could explain fatigue, for example anaemia.
5. Page 2. Line 17 "fatigue was due to visual impairment" -this would be very difficult to determine.
We agree that we cannot be certain whether fatigue is a direct consequence of visual impairment. Therefore, we changed the text to (see Methods section, line 129, page 3):
Patients treated in the past year for the following comorbid conditions related to symptoms of fatigue were excluded: 1. cancer, 2. multiple sclerosis, 3. chronic fatigue syndrome, 4. psychiatric disorders. This was done to increase the certainty that the experienced fatigue was due to visual impairment rather than other illness. Our primary interest was fatigue related to visual impairment, therefore we excluded patients who were treated in the past year for comorbid conditions known for fatigue symptomatology: 1) cancer, 2) multiple sclerosis, 3) chronic fatigue syndrome and 4) psychiatric disorders.
6. Page 2. Line 23 "association between fatigue and depression" -fatigue is a symptom of depression.
We agree with the reviewer that fatigue can be a symptom of depression which is highly prevalent, however, this is not always the case. Not all depressed patients suffer from fatigue, i.e. the key symptoms of depression according to DSM-V are depressed mood and loss of interest or pleasure, fatigue can be but does not have to be an additional symptom in order to determine the diagnosis of clinical depression. As an example, Robinson et al. [3] evaluated the costs of healthcare utilisation in patients with a history of depression and clinically significant fatigue in a survey study. Of the 1982 patients who participated, 653 patients had significant levels of fatigue. In contrast, not all fatigued patients feel depressed. Fatigue is, besides its association with depression, strongly related to pain and also to physical functioning (at least in other patient populations [4] ). We rephrased a small part of the introduction section (line 94, page 2):
Symptoms of fatigue may also be related to psychological factors, considering the high prevalence of symptoms of depression and anxiety in persons with visual impairment and the well-known association between fatigue and depression. Moreover, fatigue can be a symptom of depression, a psychological (sub-)clinical disorder which is highly prevalent in persons with visual impairment. Therefore, fatigue may also be related to psychological factors.
7. Page 2 Line 33. Define acceptance, as this is a very broad concept.
We thank Dr Sturrock for this remark and agree that the concept of acceptance needs to be clarified. In the study of Repping-Wuts et al [5] acceptance was defined as incorporating fatigue as part of the disease (see Introduction section, line 98, page 2):
In rheumatoid arthritis it was shown that patients managed fatigue alone without support from healthcare professionals by pacing and rest, relaxation and accepting fatigue as part of the disease acceptance. Visually impaired clients registered at MRCs were informed about the scientific study by low vision professionals. Three persons initially showed interest in the study by email, but could not be reached by email or telephone after multiple attempts. One person cancelled the appointment because of acute health problems of a family member, and refrained from participation. We added the following text (see Results section, line 167, page 4):
A total of twenty-one patients were interested to participate in the study of whom 17 participated. Three patients could not be reached after multiple attempts, one person refrained from participation because of personal problems.
Page 2 was ethical approval sought?
Ethical approval was sought and is reported on the final page of the article (See Footnotes section, line 412, page 11) as is a requirement by BMJ Open.
Ethical approval This study was approved by the Medical Ethics Committee of the VU University Medical Centre (Amsterdam, the Netherlands) and has been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. All patients gave written consent to participate in the present study.
10. Page 3 Line 53. Participants with depressive symptoms should be excluded due to fatigue being a symptom of depression.
We agree with the reviewer that fatigue can be a symptom of (sub-)clinical depression, however as mentioned before, this is not always the case. We also know that fatigue and depressive symptoms often coexist. Therefore, we believe it would not be the method of choice to exclude participants with depressive symptoms, because it would ignore this very coexistence. The PHQ-9 was used in our study to screen for symptoms of depression. Our results indicate that moderate symptoms of depression were present in 6 participants and no depressive symptomatology exists in 62% of our sample. We did not intend to exclude these patients because a PHQ-9 score is not sufficient to confirm a diagnosis of a clinical depression. We only excluded patients if they had a psychiatric illness in the past year as diagnosed by a medical doctor/psychiatrist. Furthermore, the included patients made use of low vision rehabilitation, but did not seek treatment for depression. However, depressive mood could still have potentially contributed to fatigue in the absence of a clinical diagnosis. An additional section in the discussion paragraph has been added to address this issue (line 313, page 8).
Our results show that dysfunctional emotional functioning plays a large role in fatigue in visually impaired adults. Descriptions of distress related to vision loss include frustration, embarrassment, insecurity and feelings of inferiority, consistent with previous qualitative studies among visually impaired patients [43] [44] [45] . Vision-specific distress is strongly associated with depression and the impact of visual impairments on everyday activities and functioning [46] . We found a relatively high proportion of depressive symptoms in our sample (38%), which is in line with previous research[23 47]. Our results show that negative cognitions also play a role in fatigue in visually impaired adults. Participants described a loss of energy because of negative thoughts about their impairment and the opinions of others. For example, some felt misunderstood or disregarded their energy levels because they wanted to function at the same level as their normally sighted peers. These negative cognitions may also be related to the relatively high proportion of depressive symptoms in our sample. This is line with previous research and may be explained by the strong association between vision-specific distress and depression. Therefore, depressive mood in some participants may also partially explain fatigue, because fatigue is an often coexisting symptom in depression. Interestingly, the majority of the respondents also mentioned emotional problems dysfunctioning as a consequence of fatigue. This is in line with the fact that some participants struggled with distinguishing causes from consequences of fatigue. A possible explanation for this may be that fatigue is circular in nature, in which consequences of fatigue may lead to emotional problems, which in turn could perpetuate fatigue.
11. Page 5 Line 47 -were participants referred for a medical assessment for chronic fatigue? Seems like very severe fatigue experienced by this participant.
This has been addressed in our answer to question 4. Severe fatigue was present in 88% of our sample, which is to be expected because it was an important inclusion criterion for our study. Visually impaired adults with severe symptoms of fatigue were recruited by professionals from low vision multidisciplinary rehabilitation centres. We did not refer participants for a medical assessment for chronic fatigue (syndrome) because it was not our intention to treat fatigue, but to gain more insight into the patient experience of fatigue. We believe it was not our role to act as care providers, participants were well-informed and tried to cope with fatigue by the use of low vision rehabilitation services. Although in some cases there may be other biological underlying causes of fatigue, we believe that fatigue in visually impaired patients will often be a direct or indirect consequence of vision loss. Therefore, in clinical practice it may be difficult to establish a diagnosis of CFS as a medically unexplained symptom if vision loss is also present.
12. Page 6 Line 29 "dysfunctional emotion regulation" -negative thoughts are cognitions not emotions -needs to be redefined. Similarly, feelings of inferiority are cognitions not emotions. Frustration is not dysfunctional, it is a natural emotion that is understandable in this population due to their level of impairment.
We agree with the remark of the reviewer and made adjustments to the category. "Dysfunctional emotion regulation" has been renamed to "negative cognitions". Citations about natural emotional reactions related to visual impairment have been removed from this category, resulting in citations of 8 participants. Therefore, we changed the text to (see Results section, line 226, page 6):
For the majority of the participants fatigue was at least partly caused by "dysfunctional emotion regulation", such as crossing boundaries regarding energy levels, negative thoughts related to vision loss, feelings of inferiority and frustration. Fatigue was related to negative cognitions for half of the participants. Descriptions included negative thoughts about vision loss and the opinion of others, crossing boundaries in energy levels because of upward comparisons, feelings of inferiority, and thoughts and expectations about developing fatigue.
Perceived causes of fatigue High cognitive load 15 Activities; amount and intensity 13 Effort for visual perception 11 Difficulty with light intensity 10 Dysfunctional emotion regulation Negative cognitions 10 8 Comorbidity 6 Mobility 5 13. Page 7 Line 11 "postponing and cancelling activities" -is not relaxation -this is avoidance.
We agree with the remark of the reviewer about postponing and cancelling activities, this not necessarily a form of relaxation. Some participants made adjustments in their daily routine by planning rest in advance to highly fatiguing activities. Deliberate choices were made in social obligations by taking fatigue into account in their weekly schedule. These citations are part of the category "balancing activities and relaxation" and have been moved accordingly (see Table 2 , line 187, page 5).
Coping strategies with fatigue Relaxation 14 13 External support 12 Socializing and physical exercise 11 Acceptance of fatigue 10 Limiting visual perception 7 Balancing activities and relaxation 6 7 14. Page 7 Line 13 -"napping" -another symptom of depression -hypersomnia.
Hypersomnia can indeed be a symptom of depression, characterized by excessive daytime sleepiness. Irregular daytime napping could be a signal for depression in fatigued individuals. But strictly speaking, we do not consider napping to be a symptom of depression. Napping was described by participants as a coping strategy to deal with fatigue, participants benefited from a scheduled nap or a moment of rest during the day. Our results show that negative cognitions dysfunctional emotional functioning also plays a large role in fatigue in visually impaired adults.
16. Page 8 Line 40. CBT has established evidence to treat depression (of which fatigue is a symptom) in people with vision impairment. There is much hope that if these participants get the right intervention that they will see a reduction in their fatigue and improvement in their overall well-being.
We agree with Dr Sturrock that CBT is promising for treating depression in persons with visual impairment. We also believe that fatigue can be considered a separate construct which deserves more attention, e.g. by developing interventions specifically addressing fatigue as a starting point. This is also common in other chronic diseases where fatigue plays a major role, such as in cancer and MS. However, a general programme or a programme developed for other chronic diseases may be less optimal because it does not incorporate the specific aspects of fatigue related to vision loss which we studied. We changed our text to (see Discussion section, line 323, page 8):
Cognitive behavioural therapy and physical therapy haves proven to be beneficial for fatigue in some patient populations with chronic disease [48] [49] [50] [51] . However, the question remains whether these treatment options will also be beneficial for our study population considering the specific causes of fatigue in this low vision population. The effect of cognitive behavioural therapy on reducing fatigue has not yet been evaluated in patients with visual impairment, but could be promising considering the established evidence for the treatment of depression. Such a programme could be optimized for persons with visual impairment by focussing on the vision-specific aspects of fatigue.
17. Page 8 Line"s 45 and 48 "quite capable" "seemed well educated" -these are judgements and not appropriate to include in a manuscript of this nature.
We agree with the reviewer that adding personal judgements in a scientific manuscript may be considered undesirable. However, in qualitative research, the observations of the interviewer and the interpretation of the interaction with participants can be considered an important aspect and result of the study that should not be left unmentioned, as they are the result of a systematic analysis.
18. Page 9 Line 4. What is the Kappa statistic here? How do your interrater reliability estimates fit with other research in this area?
We reported the level of agreement in the coding process of 10 percent of the citations by another researcher. This is a simplistic estimation of interrater reliability by the agreement proportion method which does not include the Kappa statistic. The Kappa statistic can only be calculated when a larger number of descriptive material is coded independently by two or more researchers. The method of our coding process is comparable to other qualitative research describing the patient experience of fatigue in chronic disease [5] [6] [7] [8] [9] [10] [11] [12] . It is common that coding of transcribed data is performed by one or multiple researchers. Disagreement is solved by discussion and consensus, estimates for interrater reliability were not reported in the studies mentioned, with the exception of the study of Nikolaus et al [12] . We added the following text to the method section (page 160, page 3):
A second researcher independently matched 10 percent of the citations to the existing code scheme to estimate inter-rater reliability. Percentage agreement for the categorizations was 84%; 16% was solved by discussion.
